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@ Pressure transmitter and housing therefor.

@ A pressure transmitter housing (10) for mounting an in-
ternal sensing cell (60), and having two sections (1 1, 12) that
provide integral pressure connecting flanges (15, 41) for dif-
ferential pressure sensing, and provide proper ciamping pres-
sure and seals (72, 73) on the sensing cell (60). The housing
sections (11, 12) also provide a space (27, 47) for all transmit-
ter circuitry (75) in a toroidal chamber defined in the housing
{10) and surrounding the sensing cell (60). Each of the housing
sections (11, 12) has a sealing surface (33, 50) for sealing
against the outer ends of a differential pressure sensing cell

{60), and clamping the ends of the cell (60) together under .
compressive load using external clamping bolts (25). One of .

the housing sections has a terminal strip (85) to connect to
external power supply wires. The housing sections (11, 12) are
easily cast and machined, and will accommodate the neces-
sary dimensional tolerances needed for manufacturing pro-
cesses in making the sensing cells. Low cost manufacturing is
achieved by combining the function of the sensing cell, clam-
ping flanges and circuit housing, and at the same time provid-
ing the necessary pressure connection flange functions.

~ Croydon Printing Company Ltd.
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PRESSURE TRANSMITTER AND HOUSING THEREFOR

The present invention realtes to a pressure
transmitter and a housing therefor.

Conventional differential pressure tranducers
incorporate a sensor cell that has flanges that
permit connecting the sensor cell to two separate
sources of pressure, and generallv are used for
clamping the sensor cell. For example, flanges for
clamping a sensor cell are shown in US-A-4466290
which also shows an arrangement for attaching a
manifold in position. 1In this known device and in
that shown in US-A-3618390, the flanges are used for
clamping the sensor cell, and a separate housing is
utilized for the signal conditioning circuitry which
is preferably a two wire transmitter circuit. The
use of a separate housing increases cost, and while
it isolates the circuitry from the sensor cell
mounting, in many applications where low cost
transmitters are desirable, and where the
specifications for operation are not as critical as
others, it is desirable to minimize the number of
parts, and yet provide all of the functions of
existing transmitters.

The Bourns Instruments, Inc. Model 5020 solid
state differential pressure transmitter has a housing
that has end flanges fastened to a bodv with cap
screws, the circuitry used with the unit being housed
in a separate portion of the housing extending
laterally from the main part of the housing.

The GEC Division of Bell and Howell makes a
pressure transducer type 4-351 which utilizes a
strain gage type sensor inside a housing having
flanges at its ends, and circuitry within the
housing. In such a unit, however, it is not
necessary to provide clamping to the sensor, and thus
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the end members for the housing are merelyA?astened
onto the center section with cap Screws.

According to this invention there is provided a
pressure transmitter for providing an output signal
representative of an input pressure signal of a
process fluid, characterised by sensor means for
sensing the input pressure signal and providing a
sensor signal, the sensor means having a first
sealing means surrounding a diaphragm for isolating
the sensor means from the process fluid; converter
circuit means disposed toroidally about the sensor
means for receiving the sensor signal and providing
the output signal; first housing means for containing
the sensor means and the converter means sealingly
engaging the first sealing means and providing a
passage for routing the process fluid to the
diaphragm, the first housing means having a second
sealing means having a larger circumference than the
converter: and a second housing means for containing
the sensor means and the converter means sealingly
engaging said second sealing means whereby the first
and second housing means enclose the sensor means and
the converter means.

Also according to this invention there is
provided a pressure transmitter housing for use in a
transmitter according to the invention, characterised
by a pair of cup-shaped housing sections having first
end walls and skirt portions forming interior
chambers open at an opposite end from the first end
walls; input manifold means formed in at least one of
said end walls defining connection means for
connecting a line from a source of pressure to be
sensed thereto; said skirt portion on at least one of
said housing sections defining a chamber of size to
house electrical circuit components associated with a

sensor to be mounted in the housing, with a circuit
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support extending annularly around the sensor and the
first end walls engaging opposite ends of the sensor
when mounted in the housing with the housing sections
positioned together with the skirt portions of the
housing sections adjacent to each other; and means to
secure said housing sections together with a sensor
compressed between the first end walls.

The present invention provides a Sensing cell
and transmitter housing that also serves the function
of pressure connecting flanges. The housing has two
sections with integral flange portions that provide
sufficient rigidity to clamp a sensing cell in
position for withstanding pressures applied to the
cell. The housing sections can be held together with
bolts. Integral flanges on the housing sections can
provide passageways for the process fluids to be
sensed by the sensing cell, and also provide the
necessary strength for withstanding the internal line
pressures on the sensing cell.

The housing can contain all of the circuitry
needed to produce a 4 to 20 milliamp, two-wire DC
current output signal. A terminal strip connector
can be provided on one of the housing sections. The
interfitting edges of the housing sections can
provide tolerance in accommodating variation in
length of the sensing cell that is being clamped.

The output connections can be provided through a
connector neck on one of the housing sections, and a
small cover can provide access to the terminals for
connection to external wires used with a two-wire
circuit.

This invention will now be described by way of
example with reference to the drawings, in which:-

Figure 1 is a top plan view of a pressure
transmitter housing according to the present
invention;
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Figure 2 is a side elevational view of the
housing of Figure 1;

Figure 3 is a schematic, exploded
representation of the internal components and
external members of the housing of Figures 1 and 2;
and

Figure 4 is a sectional view taken on line 4--4
in Figure 1.
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As shown, a pressure
transmitter indicated generally at 10 is made up of
two combined integral flange and housing sections 11
and 12, respectively. The housing section 11 has a
cup-shaped body portion indicated generally at 14
with a closed end wall 14A agg inlet manifold and
flange 15 on the closed end wall of the cup portion
14. The inlet manifold 15 has mounting flange face
surfaces 16 at opposite ends of the inlet manifold 15
that are identically shaped, and each includes an
inlet passageway 18 defined in the inlet manifold,
and threaded bores 19 for connecting a pressure
fitting for the pressure to be sensed. The inlet
passageways in the face surfaces 16 that are not in
use are plugged or fitted with vent-drain valves.
Thus, either end of the inlet manifold 15 can be
used. Threaded bores 19 may also be used toc mount
the transmitter housing to a mounting bracket.

Additionally, a plurality of bolt mounting
ears 22 are integrally formed with the inlet manifold
portion 15 and the closed end 14A of the cup portion
14, and extend radially so that the ears 22 are
sufficiently outside the periphery of the cup portion
14 to permit mounting bolts 25 to pass through
provided openings in the ears and clear the skirt 26
of the cup portion 14 of housing section 11. The cup
portion 14 defines an interior chamber 27 within the
skirt 26 of desired diameter and depth. The chamber
27 is configured on the interior as desired, but the
portion of the chamber 27 opposite the closed end is
of sufficient diameter and size to suitably mount a
circuit board for necessary circuitry, as .will be

explained.
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A counterbore 31 is drilled 1into the
interior surface of the closed end 14A of the cup 14
along the central axis of the transmitter housing,
indicated at 30 in Figure 4. Counterbore 31
intersects the crossbore 18 to provide a passageway
for pressure from the bore or pressure inlet 18 to
counterbore 31, and thus to the interior chamber 27.
The counterbore 31 is surrounded by a neck 32 that
has a tapered or chamfered edge surface 33 around its
outer edge. This neck 1is also surrounded by an
annular groove 37 that is counterbored into the
internal surface of the closed end 14A.

The housing section 12 includes a cup
portion 40, having a closed end 40A on which an inlet
manifold and flange 41 is formed in the same manner
as the manifold 15. As can be seen in Figure 2, the
manifold 41 has face surfaces 42, shown, and .an
opposite face surface formed at the opposite end of
the inlet manifold 41 in the same manner as the face
surfaces 42 are formed. There js a bore 43 in the
manifold 41 opening to the face surfaces 42 that
provides a pressure inlet passageway. Threaded
openings 44 are provided on face surface 42 for
receiving cap screws to clamp a flange member for the
pressure inlet connection onto one face surface 42 of
the manifold 41

The closed end 40A of cup portion 40 also
includes integrally mounted ears 45, through which
the cap screws 25 pass. These ears 45 align with the
ears 22 of the housing section 11.

The cup portion 40 has an annular skirt 46
forming the walls of the cup portion, and the skirt
defines an interior chamber 47 corresponding to the

chamber 27 on the housing section 11. The housing
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section 12, at the closed end 40A of the cup member
40, has a counterbore 48 defined therein which is
coaxial with the central axis 30 and aligned with the
counterbore 31. The passageway 43 opens in the
counterbore 48, and the counterbore 48 is surrounded
with a neck 49 that has a chamfered surface 50 around
the outer edge thereof. An annular groove 51 is
defined around the neck 49 and partially in the
surrounding surface of the closed end 40A of the cup
portion 40,

The lower portion of the skirt 26, shown at
26A, has a shoulder 26B defined therein around its
periphery. The skirt 46, shown in Figure 4 and
indicated at 46A, has a recess forming a shoulder 46B
therein. The two housing sections 11 and 12, and, in
particular, the skirt portions 26A and 46A will
telescope together, and slide relative to each other
along the central axis 30. The skirt portion 26A has
an O-ring groove therein which mounts an O-ring 52
that is compressed when the two housing sections
telescope together, and seals against the inner
surface of the skirt portion 46A.

The transmitter housing sections 11 and 12
are used for forming combined integral housing and
flange members for providing pressure to be sensed by
a sensing cell or sensor indicated generally at 60.
The sensing cell 60 is of conventional design, and,
as shown, is a capacitive type sensor for sensing
differential pressure, generally as shown in .

US~A~3168690. The sensing cell 60 is made up
of two cup sections 61 and 62 that have chambers
filled with an insulating material (such as glass)
and which have chambers 63 and 64 defined therein,

respectively. These chambers are separated by a
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deflecting or sensing diaphragm 65. The diaphragm 65
is a stretched diaphragm, and will deflect toward the
surfaces defining the chamber 63 and 64 depending on
the pressure difference between the opposite surfaces
of the diaphragm. In the form shown, the surfaces of
chambers 63 and 64 facing the diaphragm 65 are coated
with a suitable conductor to form a pair capacitive
plates used in combination with the diaphragm 65.
The chambers 63 and 64 are filled with an
incompressible fluid and are fluidly connected to
isolation chambers 66 and 67, respectively.
Isolation chambers 66 and 67 are closed on the outer
ends of the sensing cell 60 with isolation diaphragms
68 and 69. The isolation diaphragms 68 and 69 have
surfaces thereon that are, as shown in Figure 4, open
to the respective counterbores 31 and 48, which are
connected to separate sources of pressure.

The cup sections 61 and 62 of the sensing
cell 60 have rim members 70 and 71 around the outer
peripheries thereof at opposite ends of the sensing
cell. The rim members 70 and 71 fit into the grooves
37 and 51 when the two housing sections are placed
together over the sensing cell. The rim members 70
and 71 define rim shoulders 70A and 71A that abut on
the <closed ends of the Thousing section cups
surrounding the grooves 37 and 51 when the housing
sections are clamped together. O-rings 72 and 73 are
provided on the opposite ends of the sensing cell
within the 1rings and these O-rings engage the
respective chamfered surfaces 33 and 50. As the two
housing sections telescope together, the surfaces 33
and 50 will compress the O-rings 72 and 73 before the
shoulders 70A and 71A abut the surfaces surrounding

the grooves 37 and 51. The sensing cell 60 is
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clamped between the end walls of the respective end
caps. The O-rings 72 and 73 will be compressed to
form a seal to prevent fluid present in the
counterbores 31 and 48 from the separate sources of
pressure from leaking into the chambers 27 and 47.

The isolation diaphragms 66 and 67 will
deflect under differentials in pressure causing the
diaphragm 65 to deflect which changes capacitance of
the capacitors formed. The capacitors will indicate
the differentials in pressure thereby providing
electrical signals when connected to appropriate
circuitry.

It can be seen that the static line
pressure, that is the average of the pressures in the
bores 18 and 43, will be exerted on the interior of
the sensing cell and also will act on the isolation
diaphragms68 and 69. The force tends to separate the
housing sections 11 and 12. This requires clamping
of the housing sections tightly against the sensing
cell to prevent the housing sections and the éensing
cell section from separating. The bolts 25 are used
for tightening the housing sections onto the sensing
cell and loading it in compression. The bolts 25
resist bowing or warping movement of the housing
sections under pressure.

- - The two housing
sections also define chambers for housing the
electronic converter circuitry, as well as providing
the flanges for pressure connection. As shown, the
two chambers 47 and 27 form one large chamber when
the two housing sections are placed together. An
annular or toroidal circuit board 75 is mounted on
suitable studs 76 to the housing section 11 so as to

surround the sensing cell 60. The circuit board 75
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has an opening 77 in its center of a size sufficient
to permit the sensing cell to pass therethrough. The
toroidal circuit board 75 mounts all of the circuit
components necessary for providing the excitation to
the capacitor plates formed in the sensing cell 60,
as well as mounting the components for the
transmitter circuitry that changes this capacitance
signal into a proportional DC current signal
representing the diaphragm deflection.

The housing is formed econorically, Dby
combining the flanges integrally with the housing
sections for the circuit. Looking at the
construction in another way, the flanges are formed
with an integral housing for the electronic circuitry
and the sensing cell or sensor.

The housing section 11 is provided with a
terminal block chamber indicated generally at 8l. A
conduit fitting 80 is formed inside a collar 82 that
opens to the chamber 81. A cover ©plate 83 is
fastened in place with suitable small screws to cover
the opening to the chamber 8]. A terminal block 85
is provided in the chamber 81 providing the leads
from the circuit on the circuit board 75 to external
wires, indicated at 86 and 87, leading to a two-wire
circuit.

The combined housing and flanges permit the
mounting of electrical components without having a
separate housing for the circuit or separate terminal
block strips on the exterior of the housing.

The chamber 27 is made large enough to
provide an adeguate size toroidal circuit board so
that it fits immediately around the sensing cell 60.
The clamping action of the housing sections acts

similarly to flanges used on previous sensing cells
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of substantially identical cohstruction, but fully
incorporates the needed housing space for all of the
electrical circuit components for a two wire
transmitter circuit.

In the exploded view of Figure 3, it can be
seen schematically how the housing sections fit over
the sensing cell 60. The entire sensing cell fits in
the opening through the circuit board 75. The
housing section 12 has the skirt portion 46A that
fits over the skirt portion 26A of the ‘housing
section 11 so that the bolts that are used can clamp
the units together. (

In certain instances where only lower
pressures will be sensed, the housing sections can be
made with interfitting telescoping skirts. The
housing sections can then be permanently affixed
together by welding or with cement or adhesive as
desired.

The flanges, however, are integral with the
housing at the closed ends ofi the cup portions
forming the chambers for the housing for the circuit
board. Clamping surfaces ére provided on the
interior of the housing section for holding the
pressure sensing cell together.

It should be noted that large pressures will
tend to bow the housing sections apart, and adeguate
strength is required to resist the deformation across
the design range. The dimensions of the housing
sections are dependent on the physical size of the
interior sensing cell that they hold, as well as the
need for room for the electronics. The versatility
of the housing comes from the many functions that are
per formed. .The housing sections provide an
enviromental housing for both the electronics and the
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sensing cell or sensor. The housing sections also
provide a mechanical clamping force to the sensing
cell to prevent separating forces from exceeding the
design 1level of the welds that normally hold the
sensing cell parts together. The housing sections
also provide a pressure seal for the inlet fluid, and
the wet*ed parts connection, that is the surfaces for
attaching the input pressure connectors carrying the
fluids to be sensed. A preload force 1is applied to
bosses 90 while bolts 25 are tightened to provide a
desired level of <clamping force Dbetween housing
sections 11 and 12.

Additionally, by having the electronics for
the entire transducer circuitry located on a circuit
board that surrounds the sensing cell, the wiring
lengths are reduced and even though it has been known
to locate some components near the sensing cell, the
stray capacitance signals can be reduced
substantially in a capacitance sensing cell by having
the circuit board adjacent to the capacitive plates.

Potentiometers 91 and 92 are sealed
potentiometers electrically connected to the
electronics on circuit board 75. Potentiometers 91
and 92 provide a means for adjusting parameters such
as zero and span in a two-wire 4-20 milliamp
circuit. The potentiometers are adjustable without
opening the housing. While the output has been
described as a two-wire output, other outputs may be

provided within the scope of this invention.
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CLAIMS

1. A pressure transmitter for providing an output
signal representative of an input pressure signal of
a process fluid, characterised by sensor means (60)
for sensing the input pressure signal and providing a
sensor signal, the sensor means (60) having a first
sealing means (72) surrounding a diaphragm for
isolating the sensor means (60) from the process
fluid; converter circuit means (75) disposed
toroidally about the sensor means (60) for receiving
the sensor signal and providing the output signal:
first housing means (11) for containing the sensor
means (60) and the converter means (75) sealingly
engaging the first sealing means (72) and providing a
passage for routing the process fluid to the
diaphragm, the first housing means (11) having a
second sealing means (52) having a larger
circumference than the converter means (75); and
second housing means (12) for containing the sensor
means (60) and the converter means (75) sealingly
engaging said second sealing means (52) whereby the
first and second housing means (11, 12) enclose the
sensor means (60) and the converter means (75).

2. A transmitter as claimed in Claim 1,
characterised in that the first and second housing
means (18, 12) have peripheral rims, (26, 46) which
telescopically mate when the second housing means

(12) sealingly engages the first housing means (11).

3. A transmitter as claimed in Calim 1 or Claim 2,
characterised in that each of the first and second
housing means (44, 12) has integral pressure
connection means (15, 41) formed thereon.
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4. A transmitter as claimed in any preceding
claim, characterised in that one of the housing means
(11) defines a terminal block chamber (81), and a
conduit connector means (80) opening to the terminal
block chamber (81) to permit connecting wires (86,
87) to pass from the exterior to the terminal block
(85).

5. A pressure transmitter housing for use in a
transmitter as claimed in Claim 1, characterised by a
pair of cup-shaped housing sections (11, 12) having
first end walls (14, 40) and skirt portions (26, 46)
forming interior chambers (27, 47) open at an
opposite end from the first end walls (14, 40); input
nanifold means (15, 41) formed in at least one of
said walls defining connection means for connecting a
line from a source of pressure to be sensed thereto;
said skirt portion (26, 46) on at least one of said
housing sections (11, 12) defining a chamber (27, 47)
of size to house electrical circuit components
associated with a sensor (60) to be mounted in the
housing, with a circuit support (75) extending
annularly around the sensor (60) and the first end
walls (14, 40) engaging opposite ends of the sensor
(60) when mounted in the housing with the housing
sections (11, 12) positioned together with the skirt
portions (26, 46) of the housing sections (11, 12)
adjacent to each other; and means (25) to secure said
housing sections (11, 12) together with a sensor (60)
compressed between the first end walls (14, 40).

6. A housing as claimed in Claim 5, characterised
in that said inlet manifold means comprises a
passageway extending laterally of at least one
housing section (11) and terminating in a port
adapted to be connected to a pressure fitting. -
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7. A housing as claimed in Claim 5 or Claim 6,
characterised in that said skirt portions (26, 46)
have complementary shoulders (26B, 46B) formed
therein to permit the skirt sections (26, 46) to
telescope together for 2 limited distance.

8. A housing as claimed in any one of Claims 5 to
7, characterised in that both of the housing sections
(11, 12) have integral manifolds (15, 41) thereon to

provide pressure from different sources to the sensor
(60).
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